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© Swab retaining vial cap. 



© A combination of a special swab applicator (10), 
a containment vial (12) therefor and a cap (14) for 
the vial is provided. An elongate vial containing a 
culture preserving media (20) has one open end (21) 
and a closed end and threads about its circum- 
ference at the open end (21). The cap (14) has a 
threaded rim (30, 34) for attachment to the vial (12) 
and a central section (36) closing off the area inside 
the rim. The central section (36) has an axially 
^extending bore portion (38) that snuggly fits an end 
^6f the swab applicator (10). The swab applicator has 
long shaft with a first section (22) having a length 
^corresponding approximately to the length of the vial . 
00(12) and a second section (24) joined to the first by 
{Qa frangible joint (26). After use of the applicator (10), 
CO it is inserted into the vial (12) and the second section 
^0(24) is broken off. The cap (14) is then threaded onto 
©the vial (12) to seal it and capture the first section 
^(22). 

LU 




FIG. 5 



Xerox Copy Centre 



1 



EP 0 366 826 A1 



2 



SWAB RETAINING VIAL CAP 



BACKGROUND OF THE INVENTION 

This invention relates to testing swabs and 
storage or transport vials therefor and to a method 
of taking a culture sample. 

It is a common practice to use swab applica- 
tors to obtain culture samples or samples of a 
similar nature. Commonly, the applicator has an 
elongate shaft made of wood or a plastics material. 
At one end of the shaft is a cotton or synthetic 
swab. Such applicators • may be kept in a sterile 
package until they are to be used. 

For diagnostic and other medical purposes, it 
is known to provide a sealed transport or storage 
vial containing a culture preserving substance. The 
vial is sealed at one end by a removable cap or 
plug and the interior of and the contents of the vial 
are sterile. In order to carry out a diagnostic test on 
a patient, the applicator is used to obtain a culture 
sample from the area to be tested, for example the 
patient's throat. After removal of the cap or plug 
from the vial, the applicator is then placed into the 
open end of the vial. The open end of the vial is 
then sealed with the cap. The vial is then trans- 
ported to the laboratory where the contents thereof 
are tested. 

A potential difficulty with this known system for 
taking a culture sample test is that it is "possible for 
the doctor or nurse who fakes the test to contami- 
nate the test sample by the handling of the swab 
applicator. Furthermore, because it is necessary for 
a technician to handle the applicator again when 
the vial has reached the testing laboratory, further 
contamination can occur in the laboratory unless 
the vial and the contents thereof are handled with 
care. The lab technician could himself be contami- 
nated by his handling of the swab applicator or by 
touching the inside of the vial. 

The present invention seeks to alleviate some 
or all of the aforementioned problems with known 
systems. There is disclosed herein a special swab 
applicator wherein the portion of the applicator that 
is actually handled by the nurse or doctor taking 
the test is. not inserted in or transported in the vial. 
Thus the chances of the culture sample being 
contaminated by the doctor or nurse are de- 
creased. A special vial cap is also provided herein, 
which cap is able to capture the section of the 
applicator that is placed in the transport vial. The 
use of such a cap avoids the need for the lab 
technician to touch or handle the bottom section of 
the applicator after it has been transported in the 
vial. 



SUMMARY OF THE INVENTION 



According to one aspect of the invention, a vial 
s cap for use on a vial includes a cylindrical rim 
having threads for attaching the cap to the vial. 
There is also a central section closing off the area 
inside the rim and having a central, axially-extend- 
ing bore portion adapted to fit snuggly around one 
70 end of a swab applicator. This central bore portion 
has one open end to receive the end of the ap- 
plicator. The central section also has means for 
directing the one end of the applicator into the 
central bore portion. 
is Preferably, the directing means is provided by 

a conical-shaped connecting wall extending out- 
wardly from the open end of the central bore 
portion. 

According to another aspect of the invention, a 

20 combination of a swab applicator, a containment 
vial therefor, and a cap for the vial includes an 
elongate vial having one open end and a closed 
end. This vial has threads about its circumference 
at the open end and is of a predetermined interior 

25 length. A cap for the vial has a threaded rim for 
attachment to the vial and a central section closing 
the area inside the rim. The central section has a 
central, axially-extending bore portion adapted to. fit 
snuggly around an end of a swab applicator and to 

30 capture same. The swab applicator has a long shaft 
and swab material at one end of the shaft. The 
shaft has a first section having a length corre- 
sponding approximately to the predetermined inte- 
rior length of the vial and a second section joined 

35 to the first section by a frangible joint. After use of 
the swab applicator to obtain a culture sample, the 
applicator is inserted into the open end of the vial 
so that the first section is contained in the vial. The 
second section is then broken off by the user and 

40 the cap is threaded onto the vial to seal the vial 
and capture one end of the first section of the 
applicator. 

According to a further aspect of the invention, 
there is provided a method of taking a culture 

45 sample with a swab , applicator and a. via! with a 
cap. The applicator is applied to an area or sub- 
stance to obtain a culture sample on one end of 
the applicator. The cap is removed from the vial 
which may contain a culture preserving media and 

so the sampling end of the applicator is inserted into 
the vial. An upper section of the applicator is then 
broken off from a lower section thereof that is 
substantially contained in the vial. The cap is then 
replaced onto the vial so as to effect a sealing 
engagement between the cap and the vial and so 
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as to capture an end of the lower section in the 
cap. 

In the preferred method, the upper section is 
broken off at a frangible joint pre-formed between 
the upper and lower sections. 

Further features and advantages will become 
apparent from the following detailed description of 
a preferred embodiment when considered in con- 
junction with the .accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an illustration showing how a 
swab applicator and transport vial constructed in 
accordance with the invention are used. 

Figure 2 is a further illustration showing how 
the swab applicator can be broken off after it is 
inserted into the vial. 

Figure 3 is an illustration showing how a cap 
constructed in accordance with the present inven- 
tion can be reattached to the vial. 

Figure 4 is a side view of a swab applicator 
for use in the combination of the invention. 

Figure 5 is a side view, partially in cross- 
section, illustrating a preferred form of vial cap. 

Figure 6 is a side view of the upper end of a 
transport vial for use with the cap of Figure 5. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENT 



Figures 1 to 3 illustrate how the combination of 
a swab applicator 10, a containment vial 12 there- 
for, and a cap 14 for the vial constructed in accor- 
dance with the invention can be used by a doctor 
or nurse or other person taking a culture sample. In 
accordance with the standard procedure for a test 
of this nature, the swab applicator 10 is applied to 
the area or substance to be tested by rubbing the 
swab material 16, which may be cotton or a syn- 
thetic material, over the area or substance. The 
long shaft, 18 is employed both to reach difficult to 
reach areas such as the throat and to prevent 
contact between the hands of the nurse or doctor 
and the area or material being tested. After the 
culture sample has been taken, it is known to place 
the swab applicator in a vial for transport or stor- 
age. .If necessary or desirable, the vial can contain 
a culture preserving substance 20 which keeps the 
culture, if any, alive in the vial but does not permit 
it to grow. The vial could also be empty. After the 
known swab applicator has been placed in the vial, 
the open end 21 of the vial is sealed with a cap or 
plug. The sealed vial is then brought to a labora- 
tory or other testing area where the nature of the 



bacteria, virus or microorganism obtained is deter- 
mined if possible. 

The method of taking a culture sample accord- 
ing to the present invention differs from the afore- 
s mentioned known procedure in several ways. After 
the culture sample has been taken with the applica- 
tor, the construction of which is shown in detail in 
Figure 4, only a lower section 22 of the applicator 
is actually inserted into the vial. This is because 
70 the swab applicator 10 is considerably longer than 
the length of the vial. The applicator has an upper 
section 24 which is the portion that is actually 
handled by the nurse or doctor taking the test. The 
nurse or doctor should avoid handling or touching 
75 in any way the lower section 22 in order to avoid 
possible contamination thereof. A frangible joint 26 - 
is pre-formed during the manufacturing of the ap- 
plicator between the upper and lower sections. This 
weak or frangible joint can be created by a small 
20 knife cut that slightly reduces the cross-section of 
the shaft. After the lower section of the applicator 
has been placed in the vial, it is simple for the 
nurse or doctor to break off the upper section 24 
as shown in Figure 2. The section 24 can then be 
25 disposed of since it is no longer required. It should 
be noted that in the preferred embodiment shown 
in Figure 2 the lower section 22 projects slightly 
from the top of the vial, thus the length of the lower 
section 22 is slightly greater than the vial chamber. 
30 The slight projection 28 is advantagous for reasons 
that will become apparent hereinafter. After the 
upper section has been removed, the vial cap 14 is 
replaced onto the via! in the manner shown in 
Figure 3. Because of the construction of the cap 
35 and the vial, there is a double seal between them 
and, in addition, the upper end of the lower section 
22 of the applicator is captured in the cap 14. 
Accordingly, when the vial reaches the laboratory 
for testing, the applicator can easily be removed 
40 from the vial by removal of the cap to which the 
applicator is now attached. 

The construction of the special vial cap 14 will 
now be described with reference to Figure 5. It is 
preferably made of soft plastic such as low density 
45 polyethylene (food grade) which makes it reason- 
ably flexible. The cap has a generally cylindrical 
rim 30 that extends the full height of the cap and 
that preferably has serrations 32 on its outside 
surface so that it can be grasped easily in a user's 
50 fingers. In the preferred embodiment shown, a low- 
er portion of the rim has threads 34 on the inside 
surface thereof. In one preferred embodiment, the 
threads have a triple start and are of the right hand 
type. The thread lead in this embodiment is .2389 
55 inch and the thread pitch is .0796 inch. The cap 
has a central section 36 closing the area inside the 
rim. This section has a central, axially-extending 
bore portion 38 adapted to fit snuggly around one 
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end of the broken swab applicator 10. This bore 
portion has one open end 40 to receive the end of 
the applicator and an upper, closed end 42. In the 
preferred embodiment shown, the bore 44 tapers 
slightly inwardly from bottom to top. Thus, as the 5 
end of the applicator enters the bore 44, the grip of 
the cap on the applicator gradually increases be- 
coming quite strong as the end of the applicator 
reaches the closed end 42. 

The central section of the cap also has means w 
for directing the upper end of the lower section 22 
of the applicator into the central bore portion. In the 
illustrated preferred embodiment the directing 
means comprises a conical-shaped connecting wall 
46 extending outwardly from the open end 40 of rs 
the central bore portion. In the illustrated embodi- 
ment, the inner surface of the connecting wall 46 
slopes at an angle of approximately 55* to the 
central axis of the cap. It will thus be seen that 
even if the upper end of the applicator after the 20 
breaking step is not located, on the center axis of 
the vial, the cap attachment process will eventually 
push or force the end of the applicator towards the 
center axis of the vial and into the bore 44. 

The central section of the cap further includes 25 
an inner cylindrical rim 48 spaced radially inwardly 
from the rim 30. When the cap 14 is fully attached 
to the vial, the rim 48 extends along the inside 
surface of the vial. As shown in Figure 5, the 
connecting wail 46 is integrally connected to the 30 
rim 48 at a point approximately mid-way up the 
height of the rim. Sealing means are preferably 
formed on the radially exterior surface of the rim 48 
for engaging the inside surface of the vial. Prefer- 
ably these sealing means take the form of two 35 
rounded annular protruberances 50 extending out- 
wardly from the rim. These protruberances, which 
are made from the same plastics material as the 
cap, act in a manner somewhat similar to O-rings 
to form a seal between the cap and the vial. The 40 
inner rim 48 is connected to the outer rim by a 
short, radially extending connecting shoulder 52 
that extends the entire circumference of the cap. 
Formed in the bottom of this shoulder is an annular 
V-shaped groove 54 into which the top end 56 of 45 
the vial is pressed for an additional seal between 
the vial and the cap. 

Turning now to the construction of the vial 
itself, the upper portion of a preferred form of vial 
is shown in Figure 6. The vial 12 which preferably so 
is made of a rigid clear or transparent or translu- 
cent plastic has a widened top portion 58 and an 
open top. The preferred plastics material is crystal 
styrene (food grade). Formed on the outer surface 
of the top portion are suitable threads 60 con- 55 
structed to cooperate and engage the threads of 
the cap 14. Preferably the threads have a triple 
start and are right-hand. Preferably the threads on 



the vial have a sloping top surface 62. This sloping 
surface together with the sloping surfaces of the 
threads 34 of the cap permit the cap 14 to be 
simply pushed by force onto the top of the vial, if 
desired. Thus, the threads 34 will slide over the 
threads 62 upon application of sufficient force with- 
out damage thereto. In one preferred embodiment 
of the vial, the sloping surface 62 extends at ap- 
proximately 45* to the center axis 64 of the vial. 
As shown in Figure 5, the threads 34 have a 
steeply sloped lower surface 66 and an upper 
surface 68 with a more gradual slope. In a pre- 
ferred embodiment, the lower surface 66 extends 
at an angle of approximately 45° to the center axis 
70 of the cap. The slope of the upper surface 68 
can be 7 to 8* relative to the bottom of the cap. 

It will thus be seen that a new vial cap has 
been provided by this invention, which cap is able 
to capture one end of a suitable swab applicator so 
that the swab applicator need not be touched or 
handled after it has been placed in a transport vial. 
A preferred form of this cap can either be screwed 
onto the vial or applied thereto simply by pushing 
the cap down onto the vial. In addition to seizing 
the end of the swab applicator in the vial, the cap 
is able to seal the vial effectively so that . the 
contents thereof cannot become contaminated or 
contaminate the surrounding area. 

It will be appreciated by those skilled in this art 
that various modifications and changes can be 
made to the illustrated and described vial, vial cap 
and swab applicator without departing from the 
spirit and scope of this invention. Accordingly, all 
such modifications and changes as fall within the 
scope of the appended claims are meant to be part 
of this invention. 



Claims 

1. A combination of a swab applicator (10), a 
containment vial (12) therefor, and a cap (14) for 
said vial (12), characterized by: 
an elongate vial (14) having one open end (21) and 
a closed end; 

a cap (14) for said vial (12) having a rim (30, 34) 
for attachment of said cap (14) to said vial (12) and 
a central section (36) closing the area inside said 
rim, said central section (36) having a central, 
axially-extending bore portion (44) adapted to fit 
snuggly around an end of a swab applicator (10) 
and to capture same; 

and a swab applicator (10) having a long shaft (18) 
and swab material (16) at one end of said shaft 
(18), said shaft (18) having a first section (22) 
having a length corresponding approximately to the 
inside length of said vial (12) and a second section 
(24) joined to said first section (22) by a frangible 
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joint (26); 

wherein after use of said swab applicator (10) to 
obtain a culture sample, said swab applicator (10) 
can be inserted into the open end of the vial (12) 
so that said first section % (22) is contained in said 
vial (12), said second section (24) can be broken 
off by the user, and said cap (14) can be attached 
to said vial (12) to seal said vial (12) and capture 
one end of said first section (22) of the applicator. 

2. A combination according to claim 1 wherein 
said central section (36) of said cap (14) has 
conical-shaped means (46) for directing said one 
end of said first section (22) into said central bore 
portion (44). 

3. A combination according to claim 2 wherein 
said directing means (46) is a conical-shaped wall 
extending outwardly from an open end of said 
central bore portion (44). 

4. A combination according to claim 2 wherein 
the frangible joint (26) in the applicator is formed 
by a cut in said shaft that reduces the cross- 
section thereof at said joint. 

5. A combination according to claim 2 wherein 
said cap (14) is provided with sealing means (50) 
for sealing the connection between said cap (14) 
and said vial (12). 

6. A combination according to claim 5 wherein 
said cap (14) includes an inner cylindrical rim (48) 
spaced radially inwardly from the first, mentioned 
rim (30, 34) and said sealing means (50) are 
formed on the radially exterior surface of said inner 
rim (48). 

7. A combination according to claim 6 wherein 
said sealing means (50) are rounded annular prot-. 
uberances extending outwardly from said inner rim 

(48). . 

8. A method of taking a culture sample with a 
swab applicator (10) and a vial (12) with a cap (14) 
characterized by: 

applying said applicator (10) to an area or sub- 
stance to obtain a culture sample on one end of 
said applicator (10); 

inserting said one end of the applicator (10) into 
said vial (12) which has an open top (21); 
breaking off an upper section (24) of said -applicator 
(10) from a lower section (22) thereof that is sub- 
stantially contained in said .vial (12); and 
attaching said cap (14) to the top of said vial (12) 
so as to effect a sealing engagement between said 
cap (14) and said vial (12) and so as to capture an 
end of said lower section (22) in said cap (14). 

9. A method according to claim 8 wherein said 
upper section (24) is broken off at a frangible joint 
(26) preformed between the upper (24) and lower 
(22) sections. 

10. A" method according to claim 9 wherein 
said cap (14) is attached to said vial (12) by 
cooperating threads (34. 60) formed on said cap 
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(14) and on said vial (12). 

11. A method according to claim 10 wherein 
said end of the lower section (22) is captured by 
insertion of the end into a central, axially-extending 
bore portion (44) of said cap (14), a friction fit 
being created between the inner surface of said 
bore portion (44) and said lower section (22) of the 
applicator (10). 

12. A method according to claim 9 wherein 
only the upper section (24) of said applicator (10) 
is touched by the user during the sample taking 
and the breaking step. 
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